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APPARATUS AND METHOD FOR PACKAGING A CAPACITOR 

Aspects of this invention relate generally to capacitors, and more particulatly to an 
apparatus and me&od for packaging an energy storage capacitor, and to an electronic device, 
and an electRHoic instrument having an energy storage editor. 

Energy storagp capacitora that include wound capacitor cores, such as metallized fihn 
cores, are typically manufectured as discrete components^lhe wound capacitor cores are 
surrounded by potting material such as oU or epoxy , and encapsulated usmg metal or plastic 
cans, to form complete capacitor assembUes. The complete c^acitor assemblies are then 
assembled into an electronic device, such as a portable extemaldefibrillator. 

Fig. 1 Ulustrates two views of an electronic device, an external defibrillator, 
comprising a complete capacitor assembly 2 wifli protective metal or plastic can 3 . A 
completedcapacitorassembly 2 is generally secured into a redundant housing 4, such as 
molded enclosures or cradles, within electronic instruments such as external defibrillators. In 
addition, adhesives, pads, support ribs 6 or other structures, festeners, and/or a combination 
thereof, must gpnerany be used to further secure capacitor assembUes into the electronic 
instruments. Because capacitor assemblies account for much of the volume of many 
electronic mstruments, especiaUy those Aat require a large store of high voltage energy, tiie 
electronic instnmients may require large voids around the support members that cause the 
instrument to be vohimetricaDy mefScient Such voids may compromise flie stomctural 
strengfli of the capacitOT and possibly Ae instrument itself. 

In addition, the assembly of flie electronic instrument wiA a pre-manufectured 
capacitor adds cost to the instrument The prior art assembly process is also a possible source 
of defects. 

Theie is therefore a need for an electronic instrument, an^electronic device, and an 
apparatus and method for packaging an energy storage capacitor for use witii an electronic 
mstrument, witii, among other things, increased volumetric efficiency, more reliable 
assembly, and lower cost 

According to one aspect of the present invention, an apparatus for packaging an 
) euOTgy storage capacitor is adapted for use witii an electronic instrument The energy storage 
capacitor has a wound core, adapted for electrical connection to capacitor interface 
electronics associated witii flie electronic instrument The apparatus includes an interior 
housing surfece having a first region and a second region. The first region is sized to receive 
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the wound core and a potting material, and has a cavity defined by a side sur&ce, a closed 
first end, and an at least partially open second end. The second region is sized to receive die 
capacitor inter&ce electronics. An exterior housing sur&ce is anangeable to at least in part 
surround the interior housing surface. When the wound core is disposed in the first region^ 

5 tfie wound core is arranged in such a manner that a void for receiving fiie potting material is 
positioned between the wound core and the side surface, and a conductive path adapted to 
electrically connect the wound core and the capacitor interface electronics is anangeable 
between &e wound core and die second region. 

According to another aspect of ibe present invention, a mediod for packaging an 

1 0 energy storage capacitor is provided. The energy storage capacitor has a wound core adapted 
for communication with capacitor interface electronics associated with an electronic 
instrument The method includes: providing an interior housing surface having a first region 
and a second region, the first region having a cavity defined by a side sur&ce, a closed first 
end, and an at least partially open second end, the second region sized to receive the capacitor 

1 5 inter&ce electronics^ arranging the wound core in the first region in such a marmer that a void 
for receiving the potting material is positioned between the wound core and fiie side sur&ce, 
and the wound core is positioned for communication with the capacitor interface electronics, 
when the capacitor inter&ce electronics are disposed in the second region; and depositing the 
potting material into the void. 

20 According to a further aspect of the present invention, an electronic instrument 

includes a housing, and the housing includes a first interior region and a second interior 
region. The first interior region defines a first cavity and has a configuration defined by a 
side surface, a closed first end an at least partially open second end. The second interior 
region defines a second cavity. The electronic instrument also includes a wound capacitor 

25 core, and means for conductively connecting the wound capacitor core and the second 
interior region. The wound capacitor core is arranged in the first interior region in such a 
maimer that a void is positioned between the wound capacitor core and the side surface. A 
potting material is disposed in the void, and a capacitor inter&ce is disposed in the second 
interior region, and in communication with the wound capacitor core via the means for 
' 30 conductively connecting die wound capacitor core and the second interior region. 

According to a still fiuther aspect of the present invention, an electronic device 
includes a housing having a first interior region and a second interior region. The second 
interior region is sized to receive an electronic inter&ce. The device also includes a wound 
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capacitor core adapted for electrical communication wifli the second interior region, and a 
capacitor potting material disposed in contact with tiie first interior region and the wound 
capacitor core. The wound capacitor core may be shaped substantially similar to and smaller 
than said first interior re^on. 
5 FIG. 1 illustrates an external defibrillator assembly with a prior art capacitor 

component. 

FIGs. 2 and 3 are perspective views of an apparatus for packaging an ene^ storage 
capacitor in accordance wifli certain aspects of the present mvention. 

FIG. 4 is perspective view of an apparatus for packaging an energy storage capacitor 
10 fai accordance with other aspects offlie present invention. 

FIG. 5 is a flowchart of a method for packaging an energy storage capacitor in 
accordance with aspects of the present invention. 

Turning now to the drawings, wherein like numerals designate like components, FIG. 
2 is an exploded perspective view of an apparatus 10 for packaging an eneigy storage 
1 5 capacitor 12 in accordance with aspects of the present invention. Energy storage capacitor 12 
preferably includes a wound core 14, such as a metallized fihn core. Wound core 14 has tab 
terminals 16 extending ttiereftom, which are preferably diiecfly connectable (for example, by 
soldering) to capacitor interfece electronics 18 (discussed fiuther below). Unlike prior art 
energy storage capacitors, however, energy storage capacitor 12 foi^oes a protective 
20 enclosure, such as can 3 surrounding wound core 14. Instead, aspects of the present 

invention recognize that can 3 is redundant and space-consuming, and instead relies on a 
housing 20 for protection. 

Housing 20 mchides an interior surfece 22 and an exterior surface 24. Exterior 
surface 24, which is shown in part, preferably at least in part surrounds interior surface 22 
25 during normal operation of apparatus 1 0. Interior surface 22 and exterior surface 24 may be 
made of one or more suitable materials, such as plastic. Surfaces 22, 24 may be integral-a 
molded plastic housing, for example— or maybe composed of a number of assembled parts. 

Housing 20 has at least two interior regions. Region 26 and region 28 are shown in 
FIG. 2. Region 26 has a cavity, and a rectangular box configuration, defined in part by 
30 interior surfiace 22 and a bottom end 32. The top of region 26 is preferably at least partially 
open, to allow receipt of wound core 14. Region 26 may also have generally tubular 
configuration, defined, for example, by a circumferential surface that, geometrically, may be 
a cylindrical configuration or another configuration. 
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FIG. 3 depicts a perspective view of apparatus 10 witti energy storage capacitor 12 
installed in accordance with aspects of die present invention. Wound core 14 is disposed in 
region 26, witti tab terminals 16 attached to capacitor interface electronics 18. It is 
contemplated that any means for conductively connecting wound core 14 and capacitor 
5 interface electronics/region 28 may be utilized, including but not limited to leads, pads, or 
wireless coimections, secured to wound core 14 and/or capacitor interface electronics/region 
28 in any suitable manner. Substantially any void space remauiing between wound core 14 
and die walls defining region 26 is filled willi a solid capacitor-protecting substance 38, such 
as an epoxy potting material. 
10 Referring again to FIG. 2, region 28 may be any desirable geometric configuration, 

and may include one or more compartments. As sbown, region 28 is a single, substantially 
rectangular compartment, which houses capacitor inter&ce electronics 18. Electronics 18 are 
preferably associated witii an extemal defibrillator, which may be automatic, sCTU-automatic, 
or manual, but may be associated with any other type of electronic instrument that utilizes 
IS energy stora^ capacitor 12. One example of electronics 18 is a circuit board. 

Housing 20, therefore, may ultimately form packaging for an electronic instrument 
itself. When capacitor packaging is a part of the electronic instrument in accordance witii 
aspects of die present invention, redundant capacitor housings such as cans are eliminated, 
and more capacitor volume in the electronic instrument is actually used to store electrical 
20 energy— increasing volumetric efficiency. The end result of aspects of die present invention 
is an electronic instrument that may be made smaller and more ru^ed, has a decreased need 
for festeners and additional wiring leads, and benefits fiom simplified and/or lower-cost 
assembly and manufitcturing. 

Further space utilization efiBciencies may be achieved by using alternative geometric 
25 configiurations to define region 26. An apparatus 100 witii a flat-oval configuration is shown 
in an alternate embodiment of FIG. 4, for example. In this alternate embodiment, wound core 
140 is in an oval shape, corresponding to an oval shape of interior region 260. It will be 
appreciated that a number of geometric configurations of region 26 are possible, and such 
configurations may depend on the corresponding shape of the wound core 14, or may be 
30 independent of the shape of wound core 14. 

As shown in FIG. 5, a flowchart showing a metiiod for packaging an energy storage 
capacitor, such as capacitor 12, having a wound core (for example, wound core 14) adapted 
for commimication with (for example, via tab terminals 16) capacitor inter&ce electronics. 
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such as electronics 1 8, associated with an electronic instrument such as an external 
defibrillator, begins at step 500, and continues at block 502, where an interior housing 
surface, such as surface 22, is provided. Interior housing surface includes a first region 
(region 26, for example) and a second region (region 28, for example). The first region has a 

5 ^nerally boxHke configuration defined by a side surface, a closed first end, and an at least 
partially open second end. The first region may be bounded by, for example, surface 22, 
bottom end 32, and open top end 34. The second region is sized to receive the capacitor 
interface electronics. At block 504, the wound core is arranged in the first region, so that a 
void, such as void 36, is positioned between the wound core and the side surface, and the 

10 wound core is positioned for communication with the capacitor interface electronics, when 
the capacitor interface electronics are disposed in the second region. A potting material, such 
as material 38, is deposited into the void, at step 506. The potting material preferably 
substantially fills the void, and may be a material like oil or epoxy, such materials being well- 
known and widely available. 

1 S The embodiment(s) depicted and described herein are meant to be illustrative in 

nature, and it will be understood that housings of any shapes and sizes may be designed using 
the principles set forth herein, and used for various commercial and cotisumer applications. It 
will also be understood that aspects of the invention are not limited to the specific 
- embodiments described above, that other and further forms of the invention may be devised 

20 witiiiout departing from the spirit and scope of the appended claims and dieir equivalents, and 
fiiat aspects described and claimed herein are to be accorded the widest scope consistent with 
the principles and features disclosed herein. 
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CLAIMS: 

1. An apparatus (10) forpackaging an energy storage capachor (12) adapted for 
use wifli an electronic instalment, the energy storagp capacitor (12) having a wound core 
(14), the wound core (14) adapted for electrical connection to capacitor interfece electronics 
(18) associated with flie electronic instrument, the apparatus (10) comprising: 

an interior housing surfece (22) having a first region (26) and a second region (28), 
tihe first region (26) sized to receive the wound core (14) and a potting material (38), and 
having a cavily defined by a side surfece, a closed first end (32). and an at least partiaUy open 
second end (34), the second region (28) sized to receive the capacitor interfece electronics 
(18): and 

an exterior housing surfece (24) anangeable to at least in part surround the interior 
housing surfece ^2), 

wherein when the wound core (14) is disposed in the first region (26), the wound core 
(14) is arranged in such a manner that a void (36) for receiving the potting material (38) is 
positionedbetween tiie wound core (14) and the side surfece, and a conductive path (16) 
adapted to electrically connect the wound core (14) and the capacitor interfece electronics 
(18) is arrangeable between the wound core (14) and the second region (28). 

2. The apparatus according to claim 1 , further comprising: 

a wound core (14) disposed m the first region (26). arranged in such a manner that a 
void (36) for receivmg 4e potting material (38) is positioned between the wound core (14) 

and file side surfece; and 

a potthig material (38) substantially fillmg the void (36). 

3. The apparatus according to claim 2, whraein the potting material (38) 
conqnises one of oil and epoxy. 

4. The apparatus according to claim 1 , wherein the interior and exterior housing 
surfeces (22, 24) comprise a molded plastic housing. 

5. The apparatus according to claim 1 , wherein the interior and exterior housing 
surfeces (22, 24) comprise a plurality of mterconnected parts. 
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6. The apparatus accoiding to claim 1, wherein the capacitor interfece electronics 
(18) comprise a circuit board. 

7. The apparatus accoiding to claim 1, wherein the electronic instrument 
comprises an external defibrillator. 

8. The apparatus according to claim 1, wherein the side sur&ce comprises one of 
an oval sur&ce, a circular sur&ce and a box-like sur&ce. 

9. A method (500) for packaging an energy storage capacitor (12), the energy 
storage capacitor (12) having a wound core (14) adapted for communication with capacitor 
mterfece electronics (18) associated with an electronic instrument, the method comprising: 

providing an interior housing surfiice (22) havmg a first region (26) and a second 
region (28), the first region (26) having a cavity defined by a side surface, a closed first end 
(32), and an at least partially open second end (34), the second region (28) sized to receive 
the capacitor interface electronics (18); 

arranging the wound core (14) in the first region (26) in such a manner that a void 
(36) for receivmg flie potting material (38) is positioned between the wound core (14) and the 
side sui&ce, and the wound core (14) is positioned for communication with the capacitor 
mterfece electronics (18), when the capacitor interface electronics (18) are disposed in the 
second region (28); and 

depositing the pottmg material (38) into the void (36). 

10. The method according to claim 9, further comprising: 

disposing the capacitor interface electronics (1 8) in the second region (28); and 
establishing electrical communication between the wound core (14) and the capacitor 
interfece electronics (18). 

1 1 . The method accordmg to claim 9, wherein the capacitor interfece electronics 
(18) comprise a circuit board. 
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12. The mettiod according to claim 9, wherein the potting material (38) comprises 
one of oil and epoxy. 

13. Ttie method according to claim 9, wherein the interior housing surface (22) 
comprises a molded plastic housing. 

14. The method according to claim 9, wherein the interior housing surface (22) 
comprises a plurality of interconnected plastic parts. 

15. The method according to claim 9, wherein the electronic instrument comprises 
an external defibrillator. 

16. The method according to claim 9, wherein the side surface comprises one of 
an oval sur&ce, a circular sur&ce and a box-like surface. 

17. An electronic instrument comprising: 
a housing (20) comprising: 

a first interior region (26) and a second interior region (28), tiie first interior 
region (26) defining a first cavity and having a having a configuration defined by a 
side surface, a closed first end (32) an at least partially open second end (34), the 
second interior region (28) defining a second cavity; 

a wound capacitor core (14) arranged in the first interior region (26) in such a manner 
that a void (36) is positioned between the woimd capacitor core (14) and the side sur&ce; 

means for conductively connecting (16) the wound capacitor core (14) and the second 
interior region (28); 

a potting material (38) disposed in the void (36); and 

a capacitor interface (18) disposed in the second interior region (28), the capacitor 
inter&ce (18) in communication with the wound capacitor core (14) via the means for 
conductively connecting (16) the wound capacitor core (14) and the second interior region 
(28). 

18. The electronic instrument according to claun 17, wherein the electronic 
instrument comprises an external defibrillator. 
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19. An electronic device, comprising: 

a housing (20) having a fiist interior region (26) and a second interior region (28), flie 
second mterior legion (28) sized to receive an electronic inter&ce (18); 

a wound capacitor core (14) adapted for electrical communication with the second 

interior region (28); and 

a capacitor potting material (38) disposed in contact with the first interior region (26) 

and ttie wound capacitor coie (14). 

20. The electronic device according to claun 19, wheiem flie wound capacitor core 
(14) is shaped substantially sunilar to and smaller than said first interior region. 
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ABSTRACT 



An electronic device includes a housing (20) having a first interior region (26) and a second 
interior region (28). The second interior region (28) is sized to receive an electronic intei&ce 
(18). The device also includes a wound capacitor core (14) adapted for electrical 
communication with the second interior region (28), and a capacitor potting material (38) 
disposed in contact with the first interior region (26) and the wound capacitor core (14). 
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Provide interior housing surface having 
first and second regions. First region is 

defined by at least one side surface, a 
closed end and an at least partially open 

end; second region is sized to receive 
capacitor interfiu^e electronics 
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Arrange wound core in first region so 
a void is positioned, and wound core is 
positioned for communication with 
capacitor tntei&ce electronics 



Deposit potting material into 
void 
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